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(57)Abstract: I . ..'f---'^ 

PROBLEM TO BE SOLVED: To suppress a leak current -^^ 
of a insulation film by suitably introducing nitrogen atoms ..j 

into an oxide film. * ' ' ' 

SOLUTION: A type of plasma treatment apparatus that 

has a tubular electrode and a means for forming a , , j^' 

magnetic line offeree is used. Kr/02 plasma 16 is °* — ^ 

generated and an oxide film 14 is formed on a i i \ \ \ \ i 

semiconductor device substrate 10. The same plasma ''^js/- - j: 

apparatus as one that forms the oxide film 14 is — _^ — _ 

continuously used to generate nitrogen plasma 18 for 

nitriding the oxide film 14, and then to form an m <:_ "" ^^r? ' 

oxynitrided film 20. The thickness of the oxynitrided film i ■ j ■ , . , , . . 

20 is 25 &angst; or smaller, the peak of a nitrogen * T J* a - % 

concentration is 20-40%, and the nitrogen concentration \-- I ' } 

at an interface between the oxynitrided film 20 and ii' 
semiconductor substrate 10 is 3% or lower. i? J' iu- 
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